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The fact that techniques of prenatal diagnosis are used in India and 
China to selectively eliminate females is widely known. It has been 
extensively reported in the international media and in scientific 
publications since the 1990s. The publication of the Census of India 
2011 shows that the ratio of girls to boys below the age of 6 years 
continues to decline at an alarming rate. Following that publication, 
this topic has again received international attention. The aim of this 
article is to better inform the human genetics community of the mag- 
nitude of this practice and its consequences in India. 



In this overview, we examine the impact of prenatal technology on 
the sex ratio in India. We present facts and figures from the Census 
of India and other publications that show that the practice is wide 
spread throughout India, in urban and rural areas, among the rich 
and the poor, and among the educated and the illiterate. We also 
briefly discuss the possible causes, consequences, and solutions. 
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The development of increasingly easier methods of prenatal 
sex detection is a blessing for families with sex-linked genetic 
diseases. However, in South and East Asia, these methods have 
been and are being used to determine the sex of the fetus before 
selectively aborting females. 

Although many people are aware that prenatal diagnosis (PD) 
is misused for this purpose in India and China, very few know 
the extent of this practice and its consequences. The purpose of 
this brief overview is to make the human genetics community 
aware of the magnitude of the misuse of prenatal technologies 
and its impact on the sex ratio in India and to stimulate discus- 
sion and exploration of possible solutions. 

We would like to state at the outset that PD is legitimately 
used in India for detecting genetic defects, and there is a wide 
range of genetic diseases that are being diagnosed prenatally.' 
However, in this article, we shall concentrate on the misuse of 
prenatal technology, which has contributed to the skewed sex 
ratio in India. 

Skewed sex ratio in favor of males has been a matter of con- 
cern since the first census held in India in 1871.^ The sex ratio at 
birth in most countries shows that there are slightly more boys 
than girls, 1,000 boys to 952 girls; among adults, it is expected 
to be close to 1:1. The data from the Census of India, which is 
held every 10 years, are not on newborn children but on older 
persons. Unless otherwise indicated, we have used the defini- 
tion of sex ratio as expressed in the Census of India, namely, 
the number of females per 1,000 males. The subject of declin- 
ing sex ratio in India was extensively reported in the media in 
the 1990s following the census of 1991. In the 10 years follow- 
ing the census of 2001, the topic again received attention in the 
media, in international scientific journals, and in books. ^ The 



Census of India 20 1 1 has shown that the sex ratio in India in the 
age group of 0-6 years continues to deteriorate at an alarming 
rate." The problem is now widely reported in the media and on 
the internet. Documentaries on the Indian TV, in the United 
States and worldwide, and campaigns to save the girl child have 
drawn attention to this issue. Estimates of the number of miss- 
ing girls worldwide vary from 100 to 200 million.'^'" 

FEMALE INFANTICIDE AND EXCESS OF INFANT 
MORTALITY AMONG GIRLS 

The overall sex ratio in India went down from 972 in 1901 to 
930 in 1971 (ref. II). This decline in the number of girls until 
the 1 970s was attributed mainly to two causes: excess child mor- 
tality of girls and female infanticide, both of which apply mostly 
to girls born to mothers with at least one surviving daughter"-'' 
Mortality among girls is 1.5-2 times higher than that for boys 
below the age of 4 years and 1.3 times higher than that for boys 
below the age of I year.'''"' This is ascribed to neglect, malnutri- 
tion, and deprivation of medical care.'''"^ '* Female infanticide 
has been a growing problem in India. There are records dating 
back to 1789 of female infanticide in the northwest of British 
India: Rajasthan, Gujarat, Surat, and Kutch. In 1795, infanti- 
cide was made punishable in the North-West provinces and 
a law against infanticide, the Infanticide Regulation Act, was 
passed in 1870. Since the independence of India in 1947, 
female infanticide has also been reported in a southern state, 
Tamil Nadu.'" Certain communities and castes are more prone 
to female infanticide, but the custom has spread out from the 
core areas." It has now been reported in most states right up to 
Bihar and Orissa in the east and Kerala in the south.'"'^" The 
various methods used for female infanticide, which are region 
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specific, often ritualized, and enjoy social acceptance, are well 
documented.^''-'''^""^^ Until the advent of PD, female infanticide 
was the most widely used method for the ehmination of girls in 
rural areas. 

IMPACT OF PD 

Although the overall sex ratio in 1971 was 930, it was <900 in 
many of the north-western states and close to or >1,000 in the 
south-eastern states. This rough north-south line divides India 
also by culture and language. In the north, Indo-European 
languages are spoken, and the society is patriarchal, whereas 
Dravidian languages are spoken in the south, and the society 
is more matriarchal. Nevertheless, as mentioned above, female 
infanticide had spread across this north-south line. 

The advent of PD in the 1970s brought a major change. Since 
then, the combination of prenatal sex determination and selec- 
tive abortion has been widely used for the systematic ehmina- 
tion of females. 

PD became available soon after abortion was legaUzed in 
1971. PD was introduced in India as a method for detecting 
fetal abnormahties but was soon used for prenatal sex selec- 
tion.^'^ The Indian medical profession actively promoted it for 
this purpose.'' *'''^'^ Prenatal sex selection was seen as a solution 
to a number of problems: it would fulfill the desire of fami- 
lies for a son, result in happier marriages, and make the hfe of 
women easier; it would stop female infanticide; it would stop 
women repeatedly reproducing till they had a son and was seen 
as an important part of India's population control program. 

First amniocentesis in the 1970s and later chorionic villus 
sampling in the 1980s were openly advertised and extensively 
used in urban areas for sex-selective abortions.^'' The effect 
became soon apparent. One of the eariiest studies on the result 
of amniocentesis was carried out over a 12-month period, 
1976-1977, in an urban hospital; 96% of the girls (430/450) 
were aborted, whereas all 250 boys, even with the risk of a 
genetic defect, were born.'' Results from an abortion center in 
Mumbai showed that almost 100% of the 15,914 abortions car- 
ried out following sex determination during 1984-1985 were of 
females. Another study of 6 city hospitals in Mumbai reported 
in 1988 found that 7,999 of the 8,000 aborted fetuses were girls.' 
Amniocentesis and chorionic villus sampling require quahfied 
medical and laboratory staff and expensive equipment and 
were, therefore, available mostly to the affluent and the well- 
informed part of the population in the cities. 

In the early 1980s, the ultrasound method, which is nonin- 
vasive and cheap, was introduced. Within a few years, tens of 
thousands of ultrasound scanners were produced by manufac- 
turers of medical equipment and sold throughout India, with 
a disproportionate number in north west India, to medical 
professionals and possibly also to quacks.^" Equipped with 
such a portable machine and a minimum means of transport, 
medical professionals were able to reach even the remotest vil- 
lages in India, villages with no electricity or running water* 
Ultrasound was advertised on thousands of billboards through- 
out India with "pay five hundred rupees now [US$ 14] rather 



than five lakhs [Rs 500,000 or US$ 14,000] laterP This was to 
encourage people to abort female fetuses and save on a future 
dowry (see dowry as one of the causes below). ^■"■^^ Some Indian 
women beheve that the main purpose for developing ultra- 
sound machines was for fetal sex selection.^'' With the extensive 
use of ultrasound, selective female feticide spread through the 
socioeconomic layers, from the cities to the rural areas, as well 
as geographically throughout India, from the north-west to the 
east and even to the south.^'^ 

Two preconception methods became available in the 1980s 
and 1990s. Various X and Y sperm separation methods,-^ par- 
ticularly the microsort method,-' which increase the chance 
of a male child, have been used by couples who prefer prese- 
lection of sperm to sex-selective abortion.^'' The microsort 
method gives 90% purity of X or Y sperm.^" When preimplan- 
tation genetic diagnosis, which is highly invasive and expensive, 
became available, it was advertised and offered as a more ethi- 
cal method than selective abortion till mid-2003 when it was 
forbidden by the Indian Supreme Court.^ '"'^''"' Neither of these 
two methods has contributed much to the dechne in sex ratio, 
but we mention them to show that every available method to 
prevent the birth of a girl has been used. 

Detection of a male fetus from cell-free fetal DNA in mater- 
nal blood became possible in the mid-2000s. Companies in 
the United States have been providing DNA kits for home 
use, which have been freely available and widely used in the 
north-western states of Punjab and Haryana since 2006.' 
Blood from a finger prick from the pregnant woman in the 
seventh week of pregnancy could be sent to a laboratory in 
the United States by post, and the result was known in 10 
days. In recent years, various approaches for noninvasive 
prenatal testing, which give results early in pregnancy, have 
been developed. The use of these techniques for detecting 
common aneuploidies has been reviewed.^' The use of non- 
invasive prenatal testing for genetic diagnosis in India would 
fall under the PCPNDT Act (see below). In the context of sex 
selection, illegal use of noninvasive prenatal testing would 
have to compete with the easily available ultrasound tech- 
nology. However, one can expect the development of illegal 
home-use kits in the future. 

In 1975, medical researchers had claimed that selective abor- 
tion of female fetuses would not affect the sex ratio.'' However, 
the results of the 1981 census already showed skewing of the sex 
ratio among children, and there were concerns about the sex 
imbalance in the population.^' Concerns were further raised 
following the census of 1991,'"^ and a law banning the use of 
prenatal technologies for sex selection, the Pre-Natal Diagnostic 
Techniques (PNDT) Act, was passed in 1994, which came into 
effect in 1996. According to this law, genetic laboratories may 
not directly or indirectly reveal the sex of the fetus, except in 
cases of sex-linked diseases. The law was further amended in 
2003 to include preconception sex-selection techniques, reg- 
ulation of sale of ultrasound machines, and more stringent 
punishments for breaking the law. It was now called the Pre- 
conception Pre-Natal Diagnostic Techniques Act (PCPNDT 
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Act) Nevertheless, elimination of females using these meth- 
ods has continued unabated during the past 40 years. Although 
selective feticide concerns only 2-4% of pregnancies carrying a 
girl, the numbers are very large in absolute terms. Estimates 
of the number of girls missing as a result of selective feticide 
range from a quarter to half a million per year*'^^ '^"^'' Female 
feticide was considered as a more acceptable alternative to 
female infanticide, but it did not always replace female infan- 
ticide. Those who would not have contemplated infanticide are 
making massive use of selective female feticide, whereas female 
infanticide is still practiced in rural areas by families who either 
have no access to or cannot afford the prenatal tests. ^ It also 
appears that female infanticide is making a comeback since the 
legal restriction on prenatal sex selection.' It is difficult to find 
information on the number of female infanticides per year as 
the communities and villages where it occurs are very secretive 
about it.'^ '' However, the following estimates should give some 
idea of the extent of the problem. In one district in Bihar, there 
were 1,000 female infanticides per year'' In 1995, midwives 
interviewed in Bihar confessed to kilhng -50% of the girls 
they delivered.'" In 2005, it was reported that in Kerala alone, 
-25,000 female infanticides occurred in a year.' Altogether, 
these estimates are impressive. 

The overall sex ratio of 940 in 20 1 1 (Table 1) is slightly up from 
933 in 2001;" the increase has been attributed to the inclusion 
of older women who are now living longer due to better health 
care.^" The sex ratio of 914 among children between 0 and 6 
years, however, is disturbingly low (Table 1); it is the lowest since 
records for this age group have been kept (Figure 1). In some 
individual states, it is well below 900 (Table 2). 

This sharp decline in the child sex ratio since the 1970s is 
now unequivocally Unked to the widespread use of prenatal sex 
determination and selective abortions of girls."* '-'^ States with 
a higher number of registered prenatal diagnostic facihties per 
100,000 women have a lower child sex ratio than states where 
these facilities are less available.^'^^ 

WHAT ARE THE REASONS FOR THE PREFERENCE 
FOR A BOY? 

For an answer to this question, the reader is referred to the 
large number of pubhcations on the subject'"'"''^ In her book, 
Banerji'" takes one through the cultural, religious, and political 
changes in the past 3,000 years that have shaped the attitude 
toward women in India. Aravamudan' describes the results of 
her 10-year field study in India. In this article, we summarize 
the most important reasons that have been given. Indian soci- 
ety, particularly in the north and west, is very patriarchal with 
a deep-rooted preference for boys. In India, as in China and 



Table 1 Data from the Census of India 201 1 showing the 
number of males and females in the population" 





Total 


Males 


Females 


Sex ratio 


All persons 


1,210,193,422 


623,724,248 


586,469,174 


940 


0-6 year olds 


158,789,287 


82,952,135 


75,837,152 


914 



many societies, the male is considered the breadwinner and 
the carrier of the family name and the business.-^'' In China and 
India, a son also provides security in old age. The girl, on the 
other hand, is considered a future member of another house 
hold, namely, that of her husband.' ''' '^'^''-^' One of the sayings in 
India is "raising a girl is hke watering a plant in your neighbor s 
yard" (ref 10). One cultural reason for boy preference in India 
is that a son, but not a daughter, may light the funeral pyre of 
the parents to secure salvation after death.^'^'-^^" The preference 
for a boy is so deep rooted that also women prefer to have sons. 
Giving birth to a son gives them social status and acceptance 
within the husband's family'^ '^'^"'^''"" Pregnant women are often 
pressured by their husbands and members of his family, some- 
times including verbal and physical abuse, to undergo prenatal 
sex determination and to abort the fetus if it is a female.' "'^-'^'' 
It should be noted that, as for victims of female infanticide or 
neglect, selective abortion of girls is most likely in pregnancies 
after the firstborn is a girL'^'^'""* Social demand for smaller fami- 
hes may further increase the sex bias.^' 

Whereas in China the one child policy since 1979 is associ- 
ated with the severe decline in the sex ratio, in India, the dowry 
system is the major cause.^-^'"-'^'"-^"'^''-"''^'' Dowry is an ancient 
custom of giving some personal wealth to a daughter, mostly in 
the form of jewelry, as she would not get any inheritance, which 
is for sons only. However, dowry has slowly changed its charac- 
ter over the past 150 years. It is now demanded by the family of 
the groom in the form of property and goods, and the demands 
have become exorbitant."'-"" The average price of the dowry 
can be equivalent to -6 years of income of the bride's family.'" 

1 ,000 -| 

990 




1961 1971 1981 1991 2001 2011 



Census year 

Figure 1 Data from Census of India 201 1 showing the number of girls 
per 1,000 boys in the age group of 0-6 years in the period 1961- 
2011." 
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This is financially crippling for the bride's family and is consid- 
ered to be one of the biggest causes of the increase in female 
feticide and infanticide. Demands for more dowry payments 
continue for years after marriage. When these demands are not 
met, the husband and in-laws apply mental and physical pres- 
sure on the young bride to encourage her family to pay up. Such 
dowry disputes sometimes lead to what has become known as 
"dowry deaths" or "bride burning." The most common means 
of murder is setting the bride aflame after soaking her in kero- 
sene. "'^^'^^ According to the National Bureau of Crime (2011), 
the rate of reported dowry deaths in the period 2007-2011 is 
-8,300 per year^'' These are only the cases that were reported, 
which form a fraction of the real figure. Other estimates range 
from 15,000 to 25,000 per year.'" One might expect that the 
shortage of brides would lead to abolition of the dowry system. 
On the contrary, the price of dowry goes on increasing, par- 
ticularly among the rich and the educated, in spite of the law 
passed against dowry in 1961. The economics of dowry is very 
complicated, and the reader is referred to publications on the 
causes of the ever- increasing dowry price.^^'''^''"' 

CONSEQUENCES OF THE DISTORTED SEX RATIO 

The most significant consequence is that there is a shortage of at 
least 37.3 million females in India. The difference between the 
number of males and females for all persons in Table 1 does not 
take into account that older women live longer. Furthermore, a 
sex ratio of 914 among children in the age group of 0-6 years 
means that >7 million young men in India will not have a part- 
ner in 10-15 years' time (Table 1). The child sex ratio in 2011 
in the 35 individual states and union territories (which fall 
directly under the central government) ranges from 830 to 971. 
In 8 states, there is a slight improvement in this sex ratio with 
respect to the figures in 2001 (although in 5 of these, it is stiU 
below the national average), but in 27 states, the child sex ratio 
has declined, also in traditionally "female-friendly" states in the 
south, Kerala, and Puducherry." Table 2 shows sex ratios for all 



Table 2 Data from the Census of India 201 1 
sex ratio in eight states/union territories of 
and 2011" 



showing the 
India, in 2001 

Sex ratio 





Sex ratio 


(0-6 years) 


India/state/union territory' 


2001 


2011 


2001 


2011 


India 


933 


940 


927 


914 


Chandigarh" 


777 


818 


845 


867 


Haryana 


861 


877 


819 


830 


Delhi" 


821 


866 


868 


866 


Maharashtra 


922 


925 


913 


883 


Bihar 


919 


916 


942 


933 


Tamil Nadu 


987 


995 


942 


946 


Puducherry" 


1,001 


1,038 


967 


965 


Kerala 


1,058 


1,084 


960 


959 



persons and for children 0-6 years of age in 2001 and 2011 in 
eight selected states and union territories from different parts 
of India: Chandigarh, Haryana, and Delhi in the north-west; 
Maharashtra in the mid -west; Bihar in the east; and Tamil Nadu, 
Puducherry, and Kerala in the south. The shortage of women is 
more acute in Punjab, Haryana, and Rajasthan than that in other 
states. There are reports of some villages in Rajasthan with no 
female births in decades (ref 9, p 46). 

The consequences of millions of men not being able to find 
a mate are given below. It has been predicted that a shortage of 
women can lead to increase in violent crimes against women.'' *-^' 
There is evidence of increase in such crimes in China.^'' '"' Also 
in India, violent crimes against women have been linked to 
regions with adverse sex ratio.^ The rates of reported rapes, kid- 
nappings, and abductions have increased drastically in India 
between 2006 and 2011 (Figure 2);''^-^' these crimes have gone 
up much more sharply than other crimes.^'' 

We have compared the map of India on page 82 of the 2011 
report of the National Bureau of Crimes, showing the rate of 
crime against women in the various states, with map 11 in 
the Census of India showing the sex ratios in 2011."-^'' We 
note that states with some of the highest rates of crime against 
women, Haryana (21.7), Delhi (31.2), and Rajasthan (29.0), 
are the ones that have consistently had low sex ratios over the 
years, whereas one of the states with a low rate of crime against 
women, Tamil Nadu (9.6), is the state with one of highest sex 
ratios; the rates of crime are given per 100,000 population 
(males and females) . The high rate of crime against women in 
the south (33.8 in Kerala) and in the eastern states (e.g., 33.4 
in Andhra Pradesh, 31.9 in West Bengal, 22.5 in Orissa, and 



40,000 



35,000 



■ Rape 

□ Kidnapping and abduction 




'Union territories fall directly under the central government. 



5,000 



2006 2007 2008 2009 2010 2011 
Year 

Figure 2 Number of rapes and kidnappings and abductions in India in 
the period 2006-2011. Data from the National Bureau of Crimes 2010 
and 2011.«« 
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36.9 in Assam) does not directly correspond to the relatively 
high sex ratios in these states. It is beyond the scope of this 
article to analyze the crime data. However, large-scale traffick- 
ing of girls from the above-mentioned eastern states across 
state boundaries to the north-western states, where there is 
a shortage of girls, is widely reported, also in the newspapers 
and other media. This could explain, at least in part, the 
high crime rates in the eastern states. Girls kidnapped or 
bought from the parents in the poorer states in the east are 
sold to rich farmers in Punjab and Haryana in the west. One 
girl may be bought for all the males in a family (forced poly- 
andry) and is expected to produce sons for the continuation 
of the male family line.^ ' 

Repeated abortions can have an adverse effect on the men- 
tal and physical health of women, especially on child brides.*-^" 
As the number of marriageable women declines, men tend to 
marry younger girls." According to figures released by United 
Nations Children's Fund (UNICEF), India already has one of 
the highest rates of child marriages in the world; 47% are mar- 
ried before the age of 18 years, and 18% are married before 
they reach 15 years. ^° Girls younger than 15 years of age are five 
times more likely to die in child birth than women older than 
20 years of age. Pregnancy is the leading cause of death of girls 
between the age of 15 and 19 years. ^' 

Furthermore, discrimination against girls and murder of 
women at all stages of life devaluates women. An excess of 
males can lead to an aggressive and a generally unhappy society 
and may even pose a threat to global security. -^''•'"'■^^ 

WHAT IS BEING DONE, WHAT IS NOT WORKING, 
AND WHAT MIGHT GIVE RESULTS? 

The necessary laws are in place 

The central government and various state governments have 
passed laws that should contribute to preventing the decline 
of the sex ratio (Table 3). Although the laws are in place, some 
for more than 50 years, they have not been sufficiently imple- 
mented. The Dowry Prohibition Act has been ineffective or 
difficult to enforce. Violations of this law, which involve prison 
sentences for both the receiver and the giver of a dowry, are sel- 
dom reported. Dowry is often claimed to be a voluntary gift. The 
bride's families often believe that the dowry may be the way to 
obtain a suitable match, to overcome the bride's shortcomings, 
or to secure favorable treatment in the home of the in-laws." 

Violation of the law against prenatal sex determination can 
result in fines of 10,000-50,000 rupees and prison sentences 



Table 3 Existing laws 




Laws 


Year 


The Infanticide Regulation Act 


1870 


Tiie Child Marriage Restraint Act 


1929, amended 2006 


The Dowry Prohibition Act 


1961, amended 1985 


The Pre-Natal Diagnostic Techniques (PNDT) Act 
and the Pre-Conception Pre-Natal Diagnostic 
Techniques (PCPNDT) Act 


1994, amended 2003 



of 3-5 years.* One of the difficulties in enforcing this law is 
that whereas prenatal sex determination is illegal, abortion is 
legal. It is very difficult to prove the connection between the 
two operations as they are often carried out by different pro- 
fessionals at different locations.'' The possible reasons for lack 
of implementation of the law, the role of the law enforcement 
authorities, and the medical profession as well as various ethi- 
cal aspects have been discussed by several authors.^'''"''^^''' The 
role of the medical profession in promoting the sex- selection 
technology, in violating the laws against sex selection, and con- 
ceahng the crime has been emphasized in these articles. There 
is a demand for sex-selective abortions, and the business is very 
lucrative for the medical profession. Even when the doctors 
are prosecuted, few are convicted. The laws need to be imple- 
mented and the doctors held accountable.^'''''''^'^^'^' 

An important aspect is that the preference for a boy is deep 
rooted in the culture. It is difficult to implement these laws 
when medical professionals and the legal authorities all come 
from the same culture." Moreover, practices that are socially 
sanctioned but are considered offences in the eyes of the law are 
not likely to be reported. Banning these practices just moves 
them underground, leaving room for exploitation and corrup- 
tion.^'^'^'' Nevertheless, it is important that the laws of the coun- 
try are implemented. 

Local support and health monitoring programs at 
community level 

India has many programs, run by governmental and non- 
governmental organizations, at state level to provide infor- 
mation, support, and health monitoring for women. There 
are also educational sessions on reproductive matters at the 
community level. Many of these have been described by 
Aravamudan.' There is also a large amount of information 
about these programs available on the Internet. Success of 
some of these became apparent in the slight improvement of 
child sex ratio in 2011 as compared with that in 2001 in, e.g., 
Haryana and Chandigarh (Table 2). Some of the programs 
are excellent and are useful for bringing about a change in 
culture but cannot bring about substantial changes in the sex 
ratio anytime soon. 

Financial incentives 

In the past decade, the Central and State Governments have 
launched schemes that give financial incentives to prevent 
female feticide and child marriages and to promote medical 
care and education of girls. George'^ has discussed the limi- 
tations of some interventions by nongovernmental organiza- 
tions to prevent infanticide and promote education of women 
in Tamil Nadu. He pointed out that financial incentives that 
become available around the time of marriage would be used 
for dowry and would help to legitimize this illegal practice. On 
the whole, some of the financial incentives offered to the poorer 
in society can help to improve the fife of girls. However, they are 
unlikely to stop sex-selective abortions, which are more preva- 
lent among the rich and the growing middle class (see below). 
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Education and training of women 

In the cities, women are relatively well represented in university 
education and in many professions, particularly medicine and 
education.^'' Judging by the information from the media, there 
are many governmental and nongovernmental programs in 
rural India to train women in skills that make them financially 
self-sufficient. One can be cautiously optimistic with the figures 
on literacy rate in the Census of India". The literacy rate for the 
whole of India has risen from 18.3% in 1951 to 74% in 2011, 
with literacy among females being 64.5%. However, there is a 
long way to go between being able to read and write and chang- 
ing one's way of thinking. The existing programs are good for 
giving women self-confidence and a feeling of self-worth but do 
not address the issue of the sex ratio. 

Economic growth and education of women do not have a 
positive effect on the sex ratio 

It is often said that economic growth and education of women 
will improve the situation. However, most authors report that 
discrimination against girls, selective female feticide, and low 
sex ratio are more common among the educated and the pros- 
perous part of the society throughout india.^'^''-^''''^''^^'^^ The 
fact that excessive dowry demands are particularly prevalent 
among the rich and the educated has been amply reported in 
the media.' Education and economic growth have not solved 
the problem of the declining sex ratio. This is supported by the 
following: (i) according to the Census of India, the sex ratios are 
consistently lower in urban than in rural areas since 1901 (ref 
57); (ii) the states that show low sex ratios and have had a low 
sex ratio consistently over the past decades are the richest and 
belong to the top 10 states with the highest per capita income 
or have the highest rate of education, i.e., Punjab, Haryana, 
Maharashtra, and Gujarat;"-^^ (iii) a study published in the 
Lancet shows that the sex ratios are lower among educated 
mothers and in the 20% of the richest households than among 
uneducated mothers and 20% of the poorest households. 
Similar results were obtained by Varghese et al.;^** and (iv) there 
is increasing evidence from the United Kingdom, United States, 
and Canada that the sex ratios, among higher order children, 
are skewed among the Indian communities in Diaspora.''^'''"' 
In general, these communities do not suffer from poverty or 
lack of education. 

Worldwide attention 

There are many Indian medical doctors, scientists, and 
activists involved with this issue as is evident from the large 
number of publications on the subject. Some have success- 
fully put pressure on authorities to amend and to implement 
the Iaws.''^°'^' The subject has had a lot of media attention in 
the past 20 years and especially since the last publication of 
the Census of India in 2011. Recently, an Indian TV docu- 
mentary on female feticide, produced and presented by a 
well-known Bollywood actor, has opened up a debate on the 
subject. ''^ An international film "It's a girl" about the missing 
girls in China and India has been shown in many US and 



European cities and to members of the British Parliament." 
The idea of the film is to create public awareness of the 
problem. There is also an International Campaign aimed at 
applying international pressure on the Indian government to 
take action and enforce laws against female feticide, female 
infanticide, and dowry murders. ''^ All these steps are very 
positive, but it is too early to tell what efl^ect these efforts are 
having and will have. 

Following the recent high-profile rape case in Delhi (16 
December 2012), the Indian government has acted with 
unprecedented speed under the pressure of public outrage, 
huge persistent demonstrations throughout India involving 
both women and men, and international media coverage. A 
report of a judicial committee appeared in January 2013,''^ and 
the amendments to the law against rape (for future cases) were 
in place by early March.'''' The perpetrators of the December 
rape were tried and sentenced in September 2013.''^ This shows 
that public opinion matters. Furthermore, the media reports on 
this case have repeatedly linked high-crime rate against women 
to the skewed sex ratio as one of the possible causes and have 
thus raised pubUc awareness of the effect of female feticide and 
infanticide. 

What might give results? 

In spite of the above mentioned efforts, the fact remains that 
the child sex ratio is continuing to decline at a disturbing rate. 

There are those who think that changing the attitude of the 
people rather than stringent laws is the answer However, 
changing cultural attitudes is a huge challenge in a vast coun- 
try like India with > 1,200 million people and several hundred 
languages. It will require a lot of time. But, we are running out 
of time.'' ' 

It is important to realize that although there has always 
been a cultural preference for a boy in some communities in 
some states of India, the problem was contained. In the past 40 
years, this ancient cultural son preference has been fuelled and 
enhanced artificially by two modern factors: (i) the availability 
of increasingly easier methods of prenatal sex selection for the 
elimination of girls with the active participation of members of 
the medical profession who benefit financially and (ii) the ever- 
increasing demands for dowry. Both these factors are economic 
and eliminating them lies in the realm of law. Enforcement of 
the existing laws is, therefore, essential.^-''-'^'" 

We think that programs mentioned above, which aim at 
changing the cultural attitudes and giving women more control 
over their lives, should be continued and expanded. In addi- 
tion, compulsory and targeted education on the subject should 
be given to young boys and girls, starting from primary school 
and going on until the end of secondary school. This educa- 
tion should include basic information, such as respect for both 
sexes, evils of the dowry system, consequences of missing girls, 
and simple facts, e.g., that the sex of the baby is determined by 
the father Such targeted education may have the desired effect 
in 10-15 years from now and may be the quickest way in which 
one can influence the rate of change in culture. 
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The first and immediate step, however, is to stop further 
dedine in sex ratio. Recent pubhcity of crime against women 
in India has already created greater awareness of the possible 
effects of skewed sex ratio. This momentum could be used to 
put pressure on the authorities at the national and international 
level to enforce the existing laws. 
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